• , • OICHOPTIC nature and locus of the interference giving rise to perceptual masking. The TF was a simple stimulus pattern provided by rear projection of a slide containing an annulus within which was a V-shaped sector. This circle-sector pattern appeared in a square opening on an opal glass screen in front of the S. The slide could be rotated so that the V-shaped sector appeared in any of four orientations, and the task of the S was to report whether it pointed up, down, right, or left. The light source for the TF was a Sylvania RI13IC glow modulator tube producing a square-wave pulse. The brightness of the TF at 5-msec duration was sufficient for the S to report the orientation of the sector correctly 100% of the time when the TF was presented alone. To insure easy discriminability of the pattern in this experiment, the duration of the TF was increased to 10 msec. The circle-sector pattern appeared on the screen as a white image against a dark background; the outer edge of the annulus was contiguous with the margins of the square viewing area. The diameter of the annulus subtended a visual angle of 2 deg and was thus mainly confined to the foveal area. The BF stimulus was provided by a Grass PS-I photostimulator at intensity setting 4; the 20-microsec BF uniformly illuminated the square viewing area upon which the TF 
RETROACTIVE
It has long been known that perception of material presented in one flash can be interfered with by a closely following or preceding flash (Baxt , 1871; Cattell, 1885; Exner, 1868) . Recently there has been a renewal of interest in related visual interference effects, such as perceptual masking, metacontrast, and rapid light-adaption phenomena (see reviews by Alpern, 1952; Blane-Garin, 1967; Kahneman, 1968; Raab, 1963) .
When a brief test flash (TF) containing information readily perceivable is followed after a short temporal interval by a brighter blanking flash (BF), the information content of the first flash is masked or blanked out (Don chin, 1967; Donchin & Lindsley, 1965; Donchin, Wicke, & Lindsley, 1963; Lindsley, 1961; Lindsley & Emmons, 1958) . This is called retroactive or backward masking, since the second stimulus interferes with perception of the first stimulus. Perceptual masking also occurs when the BF precedes the TF; this is called proactive or forward masking.
There have been a number of studies of perceptual masking under binocular and monocular conditions of stimulation and a few under dichoptic (Battersby & Wagman, 1962; Battersby, Oesterreich, & Sturr, 1964; Boynton, 1961; Kolers & Rosner, 1960; Schiller, 1965; Schiller & Wiener, 1963; Wagman & Battersby, 1959; Werner, 1940) conditions (TF to one eye and BF to the other). The present study has investigated both backward and forward masking under binocular and dichoptic conditions. In binocular stimulation, where Perceptual masking was studied under binocular and dichoptic conditions in order to separate peripheral and central interference effects. Under binocular conditions, when the test flash (TF) and the blanking flash (BF) fell on both retinas, both retroactive and proactive masking were demonstrated. Under dichoptic conditions, when the TF fell on one eye and the BF on the other eye, thus eliminating opportunity for intraretinal interference, there was partial retroactive perceptual masking and no proactive masking. These results suggest that binocular proactive masking is due to peripheral light adaptation, that binocular retroactive masking is due to both peripheral and central effects, and that dichoptic masking is due solely to central retrochiasmal interference. It is proposed that dichoptic retroactive perceptual masking affords a method of investigating central perception time, i.e., the time to consolidate a perceptual experience. appeared either before or after the BF. The brightness ratio of BF to TF was approximately 100 to I.
The time, or delay interval, between the TF and BF was the independent variable. The percentage of presentations at each delay interval for which the S could identify correctly the orientation of the V -shaped sector was the dependent variable. Ss were dark adapted for 20 min prior to the presentation of stimuli; they fixated a red spot in the center of the viewing area and when ready stimulated themselves by pressing a switch. The E, in another room, adjested the position of the sector in the TF according to a random order and regulated the TF-BF delay intervals. Each block of 20 stimulus presentations had the same TF-BF delay interval and these interflash intervals were varied randomly for the various blocks of trials within a session.
Nine Ss with normal vision were studied preliminarily. Only four of these showed consistently an appreciable amount of retroactive masking under dichoptic conditions of stimulus presentation; none showed dichoptic proactive masking. Two of the four exhibiting dichoptic retroactive masking, who were experienced in making visual perceptual judgments, were then subjected to intensive study of retroactive and proactive masking under binocular and dichoptic conditions. The data from these two Ss were obtained in a series of sessions extending over several experimental days. Figure I presents separate graphs of results for each S. The blanking flash (BF) is located at time zero on the abscissa. Retroactive masking is shown to the left with negative delay intervals representing the time between the onset of TF and BF; proactive or forward masking is shown to the right.
In the binocular retroactive masking condition, where TF preceded BF, both Ss showed characteristic masking as a function of the duration of the delay interval. There was complete masking at delay intervals up to 20 or 25 msec and no masking beyond 60 msec. With delay intervals from about 25 to 60 msec, masking was partial, occurring on only a certain percentage of trials; as the delay interval was lengthened, discriminability of the V-sector improved rapidly.
In the binocular proactive masking condition (BF followed by TF), the duration of the masking varied for the two Ss but in each instance was longer than in the retroactive condition. Comparable differences between retroactive and proactive masking have been reported by others (Schiller & Smith, 1965; Smith & Schiller, 1966) . For MLK, complete masking extended to 120 msec, with no Perception & Psychophysics, 1971, Vol. 9 (4) masking beyond 210 msec; for RCB, complete masking extended to 50 msec, and there was no masking beyond 130 msec. The duration of proactive masking was approximately three times longer than for retroactive masking. This difference is probably due to the fact that a bright stimulus precedes a dim stimulus in the proactive masking condition, thus producing light adaptation and photochemical effects. These effects would be minimal in the retroactive masking condition in which the dim light (TF) precedes the brighter light (BF).
Of special interest are the marked differences between the binocular and dichoptic results. Whereas binocular retroactive masking for both Ss was complete from 0 to 20 msec and partial from 20 to 60 msec, dichoptic masking was only partial through these ranges of delay intervals and never fell below the 60% level of correct responses. Although both Ss showed prominent proactive masking binocularly, neither S showed an appreciable amount of proactive masking dichoptically. Results from other masking studies suggest that the absence or presence of proactive masking depends upon certain stimulus parameters (Battersby & Wagman, 1962; Battersby, Oesterreich, & Sturr, 1964) . For example, Battersby et al (1964) state, "The change in threshold sensitivity in one eye, due to the introduction of an annulus target in the other, depends upon the luminosity, spatial and temporal dimensions of the two targets [po 1185]."
In the case of the dichoptic retroactive masking, interference can only be retrochiasmal, i.e., centralward of the optic chiasm, either in the lateral geniculate nucleus or in the visual cortex. The optic fibers from the two eyes project to alternate laminae of the lateral geniculate nucleus, and interactions there are thought to be minimal (Sturr & Battersby, 1966) ; thus the interference giving rise to dichoptic retroactive masking probably occurs in the visual cortex.
Recent evidence indicates that binocular or monocular retroactive masking effects with very short interflash intervals may be accounted for mainly in terms of interactions occurring peripherally in the retina (Fehmi, Adkins, & Lindsley, 1969; Robinson, 1968; Sturr & Battersby, 1966) . However, the dichoptic masking observed in this study, though only partial, suggests that binocular retroactive masking may also have a central component. Since, dichoptically, there is no proactive masking and hence no central interference, binocular proactive masking must be attributed to peripheral effects within the retina.
It appears that dichoptic retroactive masking procedures, especially if made more refined by appropriate choice of stimuli, could be used to study the timing of central processes underlying the consolidation of perception, a measure which might be labelled central perception time, as first suggested by Lindsley and Emmons (1958) .
